Background/aim: Occupational therapists frequently work with carers and their family member who requires direct services. In Australia, women provide the majority of informal care. Carer status is determined by the provision of informal help or supervision to an older person, or a person with a disability or long-term health condition. Caregiving responsibilities can impact mental and physical health and reduce women's participation in leisure activities and the labour force. The aim of the study was to examine differences in the participation of Australian women, aged 50 years and over, with and without caregiving responsibilities, in self-selected health promoting activities, self-reported mental health and participation in physical activity. Methods: This cross-sectional study investigated Australian women (N = 157) who completed a survey comprising demographic questions, the Depression Anxiety Stress Scales-21 (DASS-21), International Physical Activity Questionnaire-Short Form (IPAQ-SF) and the Health Promoting Activities Scale (HPAS). Differences between carers and non-carers in participation in health promoting activities, mental health, physical activity and labour force participation were investigated using Mann-Whitney U and Kruskal-Wallis tests.
Introduction
In Australia, women provide the majority of informal care within families. An informal carer provides help or supervision to an older person, or a person with a disability or long-term health condition (Australian Bureau of Statistics (ABS) (2012) . Women represent more than two-thirds of primary carers, with an average age of 55 years. A primary carer provides the majority of informal assistance in mobility, self-care and communication (ABS, 2015) . The demand for informal care is expected to increase as Australia's population ages, with older people encouraged to live at home (Commonwealth Department of Health and Ageing, 2007) . Additionally, 4.5 million Australians are living with a disability, including a physical, intellectual or mental health condition, with three in five of these individuals requiring care or assistance (ABS, 2015) . In 2015, Australians provided an average of 13 hours of informal care per week, with a replacement value of $60.3 billion (Carers Australia, 2015) . Informal care therefore significantly reduces the pressure on aged, disability, palliative and community services (Productivity Commission, 2008) .
Occupational therapy is underpinned by the assumption that an individual's health and wellbeing is influenced by participation in meaningful occupations (Kuykendall, Tay & Ng, 2015; Law, Steinwender & Leclair, 1998) . Occupations are meaningful activities, performed with consistency, to satisfy an individual's desires and needs (Polatajko et al., 2013) . Carers' unpaid social and economic contributions to the community are considered a productive occupation (Polatajko et al., 2013) . However, carers are noted to prioritise their time to caregiving responsibilities and consequently experience reduced health and participation in other meaningful occupations, including paid work and leisure (McDougall, Buchanan & Peterson, 2014) .
Research suggests that women with caregiving responsibilities report poorer health status, compared to women without caregiving responsibilities (Hussain, Wark, Dillon & Ryan, 2016; Lee & Gramotnev, 2007) . A secondary analysis of data from 9,555 carers and noncarers in the Australian Longitudinal Study of Women's Health, found women aged 50-55 years reported a decline in mental and physical health following the transition to caregiving (Lee & Gramotnev) . A similar decrease in mental health was noted in an Australian cross-sectional study of 222 informal carers aged 21-86 years (Hussain et al., 2007) . Over 70% of carers in the study reported depressive symptoms and almost half of the carers reported high or very high levels of psychological distress. Women who care for a child with a disability also reported lower mental health, with higher rates of anxiety and depression, although physical health was similar to other Australian women (BourkeTaylor, Howie, Law & Pallant, 2012a) .
Caregiving responsibilities have also been identified to reduce women's labour force participation. The Australian Survey of Disability, Ageing and Carers (ABS, 2015) , found that 56% of primary carers and 77% of informal carers aged 15-64 years were employed, compared to 80% of non-carers. Analysis of the 2011-2012 Barriers to Employment for Mature Age Australians Survey identified the health condition of the care recipient also influences labour force participation. Women aged 45-74 years, who cared for an individual with a long-term illness for 20 hours or more per week, reported reduced labour force participation, with only half of the carers employed part-time (Adair, Williams & Taylor, 2013) .
Similarly, in a mixed methodology study investigating the paid workforce participation of 152 mothers of school-aged children with a disability, only 9% of mothers were employed full-time and 45% employed parttime. In comparison, 28% of mothers with typically developing children were employed full-time and 38% employed part-time (Bourke-Taylor, Howie & Law, 2011) . Care recipient characteristics, increased caregiving hours and limited support services were predominantly found to reduce carers' participation in full-time employment or engagement in the labour force overall.
Furthermore, other research suggests that carers have lower participation in leisure activities compared to non-carers (Kniepmann & Cupler, 2014; Wakui, Saito, Agree & Kai, 2012) . Leisure activities refer to those that provide enjoyment and are associated with improved health, life satisfaction and social participation (Suto, 1998) . However, carers have less time for participation in leisure activities, as they often prioritise their caregiving responsibilities over social participation and physical activity (Kniepmann & Cupler) . In a Japanese study of 727 men and women carers with a mean age of 61 years, carers reported decreased leisure participation due to time constraints or physical and emotional exhaustion (Wakui et al., 2012) . Interestingly, carers in the study had higher participation in home leisure activities, compared to outside leisure activities, as home leisure activities required less planning and enabled carers to spend time with the care recipient. Similar findings were reported in a Spanish cross-sectional study of 134 primary carers aged 23-90 years old, with women with higher caregiving responsibilities found to participate in fewer leisure activities (Losada et al., 2010) . Women with decreased participation in leisure activities also reported poorer mental health (Losada et al., 2010) .
The preceding studies were conducted in Japan and Spain (Losada et al., 2010; Wakui et al., 2012) , with little known about the leisure participation, paid work patterns and self-reported health of middle and older aged Australian women with caregiving responsibilities. Therefore, the aim of the study was to examine differences in the participation of Australian women, aged 50 years and over, with and without caregiving responsibilities, in self-selected health promoting activities, self-reported mental health and participation in physical activity. The research questions were: . The DASS-21 is used to measure the negative emotional states associated with three subscales, depression, anxiety and stress (Lovibond & Lovibond, 1995) . Twenty-one items about feelings and behaviours which apply to the past week, are self-rated using a 4-point Likert scale (0 = 'Did not apply to me at all' to 3 = 'Applied to me very much, or most of the time'). Scores range between 0 and 42, with higher scores indicating increased symptoms of depression, anxiety and stress. Published cut-off scores are used to differentiate the severity of symptoms and are categorised as 'normal', 'mild', 'moderate' and 'severe' for each subscale. Psychometric evaluation of this tool has indicated acceptable validity and reliability within large Australian populations of men and women aged between 17 and 69 years, including excellent test-retest reliability, high to moderate criterion validity and medium correlations between subscales (Crawford, Cayley, Lovibond, Wilson & Hartley, 2011; . Further research has demonstrated excellent internal reliability for the depression, anxiety and stress subscales, with a Cronbach's alpha of 0.91, 0.84 and 0.90 respectively (Lovibond & Lovibond) . This suggests the DASS-21 is a valid and reliable method of assessing self-reported symptoms of depression, anxiety and stress.
The IPAQ-SF (Fogelholm et al., 2006 ) is a self-reported questionnaire to measure participation in physical activity during a seven-day period. Physical activity is determined by nine items that evaluate the time spent in vigorous and moderate activity, walking and sedentary activity (Craig et al., 2003) . Research has concluded the IPAQ-SF is reliable, with acceptable test-retest reliability with correlation coefficients above 0.65 (Craig et al.) . Although the validity has been found to be weak, acceptable correlations have been reported for vigorous activity and walking (Lee, Macfarlane, Lam & Stewart, 2011) . The IPAQ-SF was chosen as it has adequate psychometric properties and is less burdensome to complete than the longer version. A total score, in minutes, was derived by multiplying the time spent in physical activity per day, by the number of days of physical activity per week, reflecting the number of minutes women spent in vigorous activity, moderate activity or walking per week.
The HPAS consists of eight items used to measure the frequency of participation in self-selected leisure activities, that promote health (Bourke-Taylor, . Health promoting activities included in the HPAS refer to participation in social, emotional, physical and spiritual leisure activities (Bourke-Taylor, . Women self-rated the frequency that they participated in health promoting activities using a 7-point Likert scale (1 = never to 7 = once or more every day). Total scores were derived according to the user manual. Scores ranged from 0 to 56, with higher scores indicating an increased frequency of participation in health promoting activities. The HPAS is reliable, determined by good internal consistency (Cronbach's alpha 0.78) and excellent intra-rater reliability (Muskett, Bourke-Taylor & Hewitt, 2017) . Evaluations of the construct and structural validity suggest good validity (Bourke-Taylor, Lalor, Farnworth & Pallant, 2014).
Statistical analyses
All statistical analyses were conducted using the Statistical Package for the Social Sciences Version 24 (IBM Corp, 2016) . Descriptive statistics were generated for demographic variables, with inferential statistics used to determine differences between groups. Non-parametric statistics were used due to ordinal response sets and as scores were not normally distributed.
To address the first and second research questions, a Mann-Whitney U test was used to investigate differences in participation in health promoting activities, self-reported mental health and participation in physical activity, between carers and non-carers. It was expected that carers would have lower participation in health promoting activities, poorer mental health and reduced physical activity.
To address research question three, a Kruskal-Wallis test was used to detect differences in HPAS scores for demographic variables with three or more categories: age, employment and household income. Household income was collapsed into three categories, based on lower, middle and upper income brackets (ABS 2013 (ABS -2014 : Group 1 = Less than $49,000; Group 2 = $50,000-$109,000 and Group 3 = $110,000+. It was expected that women with lower household income would have decreased participation in health promoting activities.
Four categories of age were analysed: Group 1 = 50-54 years; Group 2 = 55-59 years; Group 3 = 60-64 years and Group 4 = 65+ years. Age groups were created with equal intervals, with 65+ years chosen according to the ABS (2015) definition of an older adult. It was expected that older women would have increased participation in health promoting activities, due to retirement and more available time.
To investigate the difference in employment status for carers and non-carers, groups were created based on participation in paid work: Group 1 = Employed fulltime; Group 2 = Employed part-time, casual or selfemployed and Group 3 = Retired, volunteer, student or not working. It was expected that women who were employed full-time would have lower participation in health promoting activities than those employed parttime or not working.
When statistical significance was obtained by a Kruskal-Wallis test, post hoc Mann-Whitney U tests were completed to compare each pair of groups and determine the effect size. The effect size was interpreted according to Cohen (1988) guidelines which suggest a small effect = 0.1, medium effect = 0.3 and large effect = 0.5.
To address research question four, a Mann-Whitney U test was used to investigate differences in participation in health promoting activities, mental health and participation in physical activity, according to carers' access to respite services and day or educational programmes and the provision of physical support. This was determined by differences in HPAS, DASS-21 and IPAQ-SF scores. A Kruskal-Wallis test was used to identify the impact of the care recipient's use of mobility aids on carers' HPAS, DASS-21 and IPAQ-SF scores. Four groups were configured to establish a similar number of participants in each group: Group 1 = 0 mobility aids; Group 2 = 1 mobility aid; Group 3 = 2 mobility aids and Group 4 = 3 or more mobility aids. It was expected that increased physical support, use of mobility aids and reduced access to respite services would limit carers' participation in health promoting activities and decrease their mental health and participation in physical activity.
To address research question five, a Chi-square test for independence was used to identify the proportions of carers and non-carers who were employed full-time, part-time or not working. It was expected that carers would more likely be employed part-time or not be engaged in paid work.
Results
A total of 167 participants provided informed consent and 94% completed the survey (N = 157). Participants included: 106 women from Victoria, 37 women from the Australian Capital Territory, 5 women from Queensland and 2 women from South Australia. However, seven women did not provide their postcode. Incomplete responses were identified as missing data and excluded from statistical analysis. The number of participants included in each analysis is outlined throughout the findings and in the results tables. Overall, 93 carers and 64 non-carers participated in this study (see participant demographics in Table 1 ). Women were aged between 50 and 70+ years, predominantly married or in a de facto relationship (67.7%) and almost half of the women had a bachelor degree (46.8%). With the option to select all responses that applied, women primarily participated in leisure activities by themselves (n = 114, 72.2%), with a spouse (n = 72, 45.6%) or friend (n = 71, 44.9%) and identified their main life role to be a mother (n = 128, 81.0%). For those with caregiving responsibilities, 69.9% of carers provided care for one person (n = 65), either their parent or child (n = 34, 36.6%), lived in the same residence as the care recipient (n = 59, 63.4%) and did not receive a carer's pension (n = 71, 76.3%). Carers also reported mild to moderate symptoms of depression (n = 49, 52.7%), anxiety (n = 68, 73.2%) and stress (n = 52, 55.7%) indicated by DASS-21 scores. Carers who reported that their health impacted their caregiving ability, recorded significantly higher DASS-21 scores, indicating increased symptoms of depression (Md = 13, P = 0.016); anxiety (Md = 12, P = 0.001) and stress (Md = 18, P = 0.002), with carers whose health did not impact their caregiving reporting fewer symptoms of depression (Md = 10), anxiety (Md = 9) and stress (Md =14.50).
For research question one, carers reported significantly lower HPAS scores (Md = 35), compared to noncarers (Md = 41, P < 0.001), indicating less participation in health promoting activities (Table 2 ). For research question two, carers reported significantly higher depression, anxiety and stress than non-carers on DASS-21 scores (Table 2) .
Based on IPAQ-SF scores, there was a statistically significant difference in participation in physical activity, with carers reporting lower participation in vigorous activity (P = 0.001) and moderate activity (P = 0.009) per week than non-carers (Table 2) . No statistical significance was observed between carers and non-carers in the time spent walking per week (P = 0.117).
Participation in health promoting activities was further examined using participant characteristics to address research question three. For the whole sample of women, there were no statistically significant differences in HPAS scores according to age (P = 0.083), employment status (P = 0.390) or household income (P = 0.227). However, for carers, a statistically significant difference was found in HPAS scores according to age (P = 0.016) ( Table 3) . Post hoc tests revealed statistically significant differences, with a medium effect size (r = 0.3), between Group 1 (50-54 years) and Group 3 (60-64 years), Group 1 and 4 (65+) and Group 3 and Group 2 and 4. This suggests older women have more involvement in health promoting activities.
Among carers, no statistically significant differences in HPAS, DASS-21 and IPAQ-SF scores were identified between carers with and without access to respite services (Table 4) or day or educational programmes for research question four. Similarly, no statistically significant differences were identified between carers who do or do not provide physical support, including assistance with transfers or lifting, and participation in health promoting activities, mental health and participation in physical activity identified by HPAS, DASS-21 and IPAQ-SF scores (P > 0.05).
However, there was a statistically significant difference in IPAQ-SF scores according to the number of mobility aids used by the care recipient. A post hoc Mann-Whitney U test identified significant differences between Group 1 (0 mobility aids) and Group 2 (1 mobility aid), with Group 1 reporting increased time spent in vigorous activity (P = 0.004), moderate activity (P = 0.023) and walking (P = 0.032) per week. A statistically significant increase in the time spent walking per week, with a medium to large effect size (r = 0.46), was also found between Group 3 (2 mobility aids; Md = 140, n = 11) and Group 4 (3 or more mobility aids; Md = 435, n = 8).
To address research question five, a chi-square test for independence indicated a statistically significant difference in employment status, with a medium effect size, between carers and non-carers v 2 (2, n = 157) = 0.34, P < 0.001, Cramer's V = 0.34. As expected, carers had lower engagement in full-time employment (19%) and higher engagement in parttime, casual or self-employment (37%) or were retired, a volunteer, student, or not working (44%). In comparison, 42% of non-carers were in full-time employment, 44% in part-time, casual or self-employment and 14% were retired, a volunteer, student or not working.
Discussion
In this study, women aged 50 years and over, with caregiving responsibilities, reported reduced participation in health promoting activities, poorer self-reported mental health, lower frequency in physical activity and decreased labour force participation, compared to women without caregiving responsibilities. These findings indicate a significant difference between women with and without caregiving responsibilities and their participation in self-selected health promoting activities, self-reported mental health and participation in physical activity.
This study found that carers had significantly lower participation in health promoting activities compared to non-carers. Carers with lower participation in health promoting activities, also reported increased symptoms of depression, anxiety and stress and decreased participation in vigorous and moderate physical activity. These findings support previous findings suggesting that carers have reduced participation in leisure activities (Bourke-Taylor et al., 2014; McDougall et al., 2014; Shuz et al., 2015) .
Self-reported mental health was investigated to determine differences between carers and non-carers. As expected, carers reported poorer mental health than non-carers. These findings are consistent with previous research which found carers to be below Australian norms for mental health, with higher rates of depressive symptoms, anxiety and psychological distress (BourkeTaylor, Howie, et al., 2012; Hussain et al., 2016) . These findings suggest that carer status is associated with a decline in mental health.
Beyond mental health, this study extends existing literature by examining carers' participation in physical activity. A significant difference was noted with carers reporting lower participation in vigorous and moderate activity per week than non-carers. Carers did not participate in vigorous activity and spent 60 minutes in moderate activity per week. These findings are well below Australia's Physical Activity and Sedentary Behaviour Guidelines, which recommend 75-150 minutes of vigorous physical activity and 150-300 minutes of moderate physical activity per week (Australian Government, 2014) . In contrast, non-carers met or exceeded these recommendations. These findings suggest carer status is also associated with reduced participation in physical activity.
Carers aged 60 years and over, reported significantly higher participation in health promoting activities than carers aged 50 to 59 years. These findings support a recent study, using similar leisure categories to the HPAS, which found carers aged over 65 years spent 23% more time participating in leisure activities than non-carers (Yamashita, Bardo & Liu, 2017) . These findings suggest older carers may have increased time to participate in health promoting activities as they are generally retired from the workforce and are not balancing work with caregiving responsibilities. However, interestingly the current study did not find a significant difference between employment status and participation in health promoting activities. Carers' health and labour force participation were key priorities in the National Carer Strategy (Australian Government, 2011). These findings indicate that carers may require further support to address management of caregiving responsibilities and paid employment, alongside participation in activities which promote health. The Survey of Disability, Ageing and Carers (ABS, 2015) reported that carers were more likely to have lower household income than non-carers. Lower household income has been found to contribute to less healthy lifestyles and poorer health (Australian Institute of Health and Welfare, 2012) . It was expected that household income would be associated with participation in health promoting activities. However, this study did not reveal a significant difference between household income and participation in health promoting activities. Considering these findings, it seems reasonable to suggest that women may participate in health promoting activities which are not associated with costs, such as gardening or reading a book. It is therefore important for occupational therapists to promote participating in such activities which are easily accessible in the home and community, as such pursuits are associated with improved mental health (BourkeTaylor, .
It has been suggested that the type of care provided has an impact on carers' mental and physical health. The current study extends these findings as it investigated the requirement for carers to provide physical support and the care recipient's use of mobility aids. No differences were identified between the provision of physical support and carers' participation in health promoting activities, mental health and participation in physical activity. However, the care recipient's use of no or three or more mobility aids was significantly associated with carers' increased participation in physical Chi-squared P HPAS 32.00 32.00 41.50 37.00 10.275 0.016 †Significant differences between Groups 1 and 3. ‡Significant differences between Groups 1 and 4. §Significant differences between Groups 2 and 3. ¶Significant differences between Groups 2 and 4.
activity. These findings suggest that the care recipient's use of equipment enables increased time for the carer to participate in vigorous and moderate physical activity, as well as walking. It is plausible to suggest from these findings that carers may consider caregiving tasks as physical activity.
In contrast, an American cross-sectional study of 1,739 women and men carers, aged 53-57 years, found the type of care provided negatively impacted carers' mental and physical health (Wolff, Spillman, Freedman and Kasper, 2016) . Carers providing substantial help, including assistance with mobility, transfers and selfcare, were 1.8 times more likely to experience decreased mental health and more than twice as likely to experience decreased physical health.
Only half of the carers in this study had access to respite services. As expected, symptomatology of depression, anxiety and stress was higher (though not statistically significant) for carers without access to respite services. Carers without access to respite services also reported lower participation in physical activity. Access to respite services enabled women to spend an extra 25 minutes participating in vigorous activity, an additional hour in moderate activity and two more hours of walking per week. It is reasonable to suggest that carers may benefit from such support as it increases their time for physical activity. Collectively, these findings suggest that service access has an impact on carers' health rather than caregiving responsibilities. Although these findings identified differences in selfreported mental health and physical activity, these were not statistically significant. Future research consisting of a larger sample size may obtain statistical significance.
Increased caregiving hours and having a care recipient live with a carer have been found to negatively influence carers' labour force participation (ABS, 2015) . In a recent study of 1,261 Australian men and women aged 60-64 years, O'Loughlin, Loh and Kendig (2017) found women carers were more likely to be working and more likely to be employed part-time than noncarers. In the current study, carers were more likely to be employed part-time or not working at all, rather than to be employed full-time. These findings suggest that caregiving responsibilities also negatively impact the labour force participation for women aged 50 years and over. Differences in carers' labour force participation may be attributed to carers' increased likelihood of living with a disability themselves and the provision of 20 hours or more of care per week (ABS). However, future research is required to investigate this.
There are a number of limitations in this study. Generalisability to Australian women is limited by an under representation of women from all states of Australia. The majority of women (n = 106) were recruited from Victoria, with no women recruited from New South Wales, Northern Territory, Tasmania or Western Australia.
Data collected in relation to women's caregiving responsibilities included: the care recipient's use of mobility aids, their place of residence, home modifications, service access, physical support and the relationship to the care recipient. Future research might explore additional caregiver tasks such as: medication management, transport, assistance with medical appointments, domestic assistance and financial responsibilities. This may provide insight into which caregiver tasks women find difficult and might potentially identify which tasks are associated with poor health outcomes. Occupational therapists may then consider which supports are necessary to relieve the carer's demands and provide them with time to participate in health promoting activity without the family member they care for.
Data analysis was limited by the participants' interpretation of vigorous and moderate activity in the IPAQ-SF, resulting in a small proportion of clearly nonsensical (i.e. self-report of more than 24 hours of vigorous activity in one day) responses being excluded from Despite these limitations, this study identified women aged 50 years and over, with caregiving responsibilities, as a potentially vulnerable group who may be in need of support to address participation in health promoting activities, mental health and physical activity levels. These findings offer important messages to professionals working with people who have a disability, mental health or chronic medical condition or are frail and their families. This study highlights the need for occupational therapists to advocate for carers' health needs and assist them with achieving a healthy lifestyle. These findings support the requirement for occupational therapists to work collaboratively with carers, to assist them with prioritising their own self-care alongside their family member.
This study has identified differences between women with and without caregiving responsibilities in relation to participation in health promoting activities, mental health and physical activity. Further research could extend these findings to explore the association between carer status, health promoting activity and subjective health status. Qualitative research could explore carers' experience of caregiving and available support services for both carers and care recipients, to help inform how occupational therapy practice can support the health needs of carers.
Conclusion
Overall, women with caregiving responsibilities reported significantly lower participation in health promoting activities. Carers reported higher symptoms of depression, anxiety and stress and reduced participation in physical activity. They were also more likely to be working part-time or not be working at all. These findings highlight significant differences between women aged 50 years and over, with and without caregiving responsibilities and their participation in health promoting activities and paid work, self-reported mental health and participation in physical activity.
Key points for occupational therapy
Occupational therapists should be aware of the significant impact of caregiving responsibilities on carers' healthy activity and self-reported health. Occupational therapists should be inclusive of carers' needs when working with the care recipient. Occupational therapists are advised to inform carers of available support services.
